Polygodial, an antifungal potentiator.
A series of sesquiterpene dialdehydes was isolated from the East African medicinal plants Warburgia stuhlmannii and Warburgia ugandensis (Canellaceae) as antibiotics, particularly against Saccharomyces cerevisiae, Candida utilis, and Sclerotinia libertiana. Among these sesquiterpene dialdehydes, polygodial [1] exhibited the most potent activity. When tested on S. cerevisiae, polygodial proved to be fungicidal rather than fungistatic. When the cells of S. cerevisiae are treated in vitro with polygodial for 10 min, the cell membrane becomes severely damaged, and many vesicles, possibly formed from the fragmented cell membrane, can be observed within the cytoplasm. The observation of cell membrane lesions led us to propose a rather innovative hypothesis: the use of polygodial to facilitate the transmembrane transport of exogenous chemicals into cells. For example, polygodial could be combined with an antibiotic having poor cell membrane permeability in an effort to increase its antibiotic activity by increasing its ability to gain entrance into the cell. We report here that a remarkably enhanced efficacy was obtained when actinomycin D was used in combination with polygodial. We believe polygodial may be acting as an "advance scout," punching holes in the plasma membrane and gaining an entrance into the cell for an antibiotic previously less effective because of problems with cell membrane permeability.